Figure 1. National SO, Emissions Trend for all Title IV Affected Units
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Thelong term trend in SO, mass emissions for dl units affected under Title 1V is shown in Figure 1 (the
data are displayed at five-year intervas from 1980 to 1995, followed by 1996, 1997, and 1998).
Emissions declined gradually by 9.1% or about 1.6 million tons between 1980 and 1990, followed by a
sharp drop of about 24.5% or 3.9 million tons from 1990 to 1995, which was thefirs year Phase | units
were required to comply withthe Acid Rain Program. Thisemissionsdrop wasthen followed by increases
of approximately 5.7% or 670,000 tons in 1996, 3.8% or 470,000 tons in 1997 and 1.2% or 150,000
tonsin 1998.



Figure2. Phasel, Table 1 Unit SO, Emissions Trend
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Note: Seven Phase |, Table 1 units (out of 263 units) are retired and have no emissions.

Figure 2 showsthe SO, emissions trend for the 263 unitsrequired to participatein Phase| of the program
("Table 1" units) over the same time period (including data from 1994). For 1995 through 1997, SO,
emissonsfor Table 1 unitsfell below their allowableleve for eachyear. In 1995, the Table 1 unitsemitted
2.9 milliontonslessthan thedlowableleve for 1995 (7.4 milliontons). In 1996, the Table 1 units emitted
2.3 million tonslessthan the 1996 dlowableleve of 7.1 milliontons. The 1997 emissonsfor Table 1 units
were 1.2 million tons below the dlowable leve of 6.0 million tons.



Figure 3. National Heat Input Trend for all Title IV Affected Units
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Figure 3 shows the trend in heat input (a measure of fuel burned to produce eectricity) for al Title IV
affected units. Based on the heat input trend illustrated in Figure 3, it appears that dectricity production
for dl Title IV affected units increased by an average of 1.9% per year since 1980. From 1996 to 1997
the increase in heat input for eectrica production averaged 4.0%, from 1997 to 1998, the heat input for
electrica production averaged an increase of 4.6%.



Figure4. National NO, Emissions from 1990, 1995 through 1998 for all Title IV Affected Units
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1996 was the first year Phase | units were required to limit their NO, emission rates under the Acid Rain
Program. National NO, massemissionsdeclined by 570,000 tonsfrom 1990 to 1995 and by an additional
180,000 tons from 1995 to 1996, despite the increase in heat input shown in Figure 3. In 1997, nationa
NO, massemissionsincreased about 130,000 tonsfrom 1996. Therewasadight declinein national NOy
emissionsin 1998 of about 70,000 tons. Figure 4 shows the estimated NO, mass emissons for dl Title
IV affected units for 1990, 1995 through 1998.



Figureb. Average NO, Emission Rate (Ib/mmBtu) for 1990, 1996, 1997, and 1998 by Boiler
Type for all Tangentially Fired and Wall-Fired Title 1V Affected Units
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Figure 5 shows the 1990, 1996, 1997, and 1998 heat input-weighted average NO, emisson ratesfor dl
units reporting to the Acid Rain Program, by boiler type. The 1998 average NO, emisson rates have
remained amogt the same as the 1997 average NOx emission rate for both tangentialy-fired (626 units,
0.36 Ib/mmBtu) and wall-fired units (868 units, 0.45 Ib/mmBtu). These emission rates are below the
required limits set for Phase | NO, affected units of 0.45 and 0.50 Ib/mmBtu.



Figure 6. National CO, Emissions Trend for all Title IV Affected Units
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Title IV does not require control of CO, emissions; it only requires that they be measured and reported.
Asindicated in Figure 6, emissons of CO, from dl Title IV affected unitsincreased by 2.8% from
1995 to 1996 and by an additional 3.1% from 1996 to 1997. In 1998, CO, emissions increased by
3.9%.



Table 1. National Totals of SO,, NO,, CO,, and Heat Input for Coal Fired and Non-Coal
Fired Title IV Affected Units for 1996 through 1998
Pollutant/Heat I nput Year Coal Non-Coal Total
1996 12,105,081 408,782 12,513,863
SO, (Tons)
1997 12,511,081 467,046 12,978,127
1998 12,418,073 715,629 13,133,702
| 1996 5,541,584 | 386,768 || 5,908,352
NOx (Tons)
1997 5,616,471 426,189 6,042,660
1998 5,407,999 564,983 5,972,982
| 1996 2,010,972,798 | 220,460,260 || 2,231,533,058
CO, (Tons)
1997 2,064,871,688 238,520,194 2,303,391,882
1998 2,089,966,620 296,476,404 2,386,443,025
| 1996 19,510,824,887 | 3,315,745,968 || 22,826,570,855
Heat Input (mmBtu)
1997 20,092,477,956 3,647,002,918 23,739,480,874
1998 20,322,825,091 4,502,796,846 24,825,621,937

Table 1 presents the 1996, 1997, and 1998 nationd total emissons and heat input data for dl Title IV
affected units, apportioned by two broad primary fudl type categories (cod or non-cod). The datareflect
the predominance of cod useby U.S. fadilities. Of the nationd totalsin 1998, cod units account for 82%
of the heat input, 95% of SO, emissions, 91% of NO, emissions, and 88% of CO, emissions. Non-coa
units affected by the Acid Rain Program include those that burn liquid or gaseous fossil fue (oil, diesd,
naturd gas, etc.) or other solid fud (one unit combusts wood) as their primary fudl.




Table2. SO, Emissions Breakdown by Program Participation of Units for 1996 and 1997

1996 SO, 1997 SO, 1998 SO,
# of Emissions # of Emissions # of Emissions
Units (million tons) Units (million tons) Units (million tons)
.
Phasel, Tablel 263 4.77 263 4.77 263 4.66
Voluntary Phasel,
Substitution, 168 0.67 160 0.71 145 0.63
Compensating and
Opt-In Units
Phasel| 1,473 7.07 1,458 7.50 1,572 7.84
Totals 1.904 1251 1.908 12.98 1,943+ 13.13

* Total number of units with emissions

Table 2 shows SO, emissions by three categories of units: 1) those 263 units required to participate
beginning in 1995 (Phase |, table 1 units); 2) those units that were not affected by the program, but chose
to participate (opt-in) or are Phase Il units that chose to fal under the Phase | requirements (Phase |,
voluntary participants. compensating or subgtitution units); and 3) those units not required to comply until
2000 (Phase Il units). Phase |, Table 1 units had decreased by 2.31% between 1997 and 1998;
compared to the no change between 1996 and 1997 of 4.77 tons. The voluntary participants in Phase |
units aso had decreased emissions of 11.27% between 1997 and 1998. The Phasell unitshad increased
emissons of 4.53%, between the same two years, resulting in total SO, emissons increasing only by
1.16% or 150,000 tons.



Table 3. Emissions Measurement Quality Assurance Measures

Quality Assurance Measure 1995 1996 1997 1998
s A T
Median Relative Accuracy for pollutant monitors 322% 3.06% 327% 2.98%
s T T
Median Relative Accuracy for flow monitors 3.85% 3.54% 347% 352%
Mean Annual Percent Monitor Availability 95.5% 96.7% 97.7% 97.7%
Median Annual Percent Monitor Availability 98.4% 99.0% 99.2% 99.3%
Number of Actual CEM SUsed (except CO2) 4,364 4,149 4,185 4,562

Note: The RATA test results data were omitted where reporting errors occurred.

Table 3 summarizes the results for key emissions measurement quality assurance measures for 1995,
1996,1997, and 1998.



Detailed Emissions Resultsfor Acid Rain Program Affected Units

Detailed tabular results for the Acid Rain Program are presented in Appendices A and B. The following
is a description of the contents of the Appendices.

Appendix A
Conssts of two datatables: Table A1 and Table A2.

Table Al presents the annua SO, emissons and heat input data for al Title IV affected units for the
following years: 1980, 1985, 1990, 1996, 1997, and 1998. The data are ordered alphabetically, first by
State name and then by plant name within each State. A unique numeric code used to identify each plant,
known asthe "ORISPL" code, isincluded in a column adjacent to the plant name. The column labeled
"Unit ID" identifies the unit within the plant for which data are reported. The “ Associated Stack” column
identifies any stack or pipe associated with this unit.

The SO, and hest input data for each plant listed in Table Al are displayed & the unit leve, or "Unit ID",

within the plant. In cases where different types of monitors are located at different siteswithin a plant or
the connections between unitsand stacks are complicated, the datahave been assmilated to thebasic (unit)
level for ease of presentation and comparison. In the case where astack isfed by more than one unit, the
dtack isreferred to as a"common stack” and is prefixed by "CS' in the “ Associated Stack” column (the
condituent unitsarelisted in parentheses). A stack/unit arrangement where astack isfed by morethan one
unit, any of which feeds another stack is caled a "complex stack” and is prefixed by "XS' in the
“Associated Stack” column (again, the condtituent units are listed in parentheses). Andogous definitions
apply to common fud pipes ("CP" prefix) and complex fud pipes ("XP' prefix). If a dngle unit feeds
multiple stacks, the stack values are combined and listed at the unit level. Any ID listed in the“ Associated
Stack” column that does not contain any of the aforementioned prefixes refers to an individua unit.

Table A2 provides State-level summaries of the annua SO, and hest input data, for 1980, 1985, 1990,
1996, 1997, and 1998. The resulting nationd totals for those years are also presented at the end of the
table.

Appendix B
Consgts of three datatables: B1, B2, B3, and B4.

TableB1 presentsthetota annua 1998 SO,, NO,, CO,, and heat input detafor dl TitlelV affected units,
aong with additiond descriptive information. The dataare ordered dphabeticdly, first by state name and
then by plant name within each state. A unique numeric code used to identify each plant, known asthe
"ORISPL" codg, is included in a column adjacent to the plant name. The column labeled "Unit ID"
identifies the unit within the plant for which data are reported. The various "Unit ID" definitions used in
Table Bl arediscussed below. The" Associated Stack” columnidentifiesany stack or pipeassociated with
the unit.



The SO,, NO,, CO,, and heat input data for each plant listed in Table B1 are displayed for the unit
locations, or "Unit ID", within the plant. Incaseswhere different types of monitorsarelocated at different
stes within a plant or the connections between units and stacks are complicated, the data have been
assmilated to the basic (unit) level for ease of presentation and comparison. In the case whereastack is
fed by more than one unit, the stack is referred to as a "common stack” and is prefixed by "CS' in the
“Associated Stack” column (the congtituent units are listed in parentheses). A stack/unit arrangement
where a stack is fed by more than one unit, any of which feeds another stack is called a"complex stack”
and is prefixed by "XS' in the “Associated Stack” column (again, the condtituent units are listed in
parentheses). Anadogous definitions apply to common fud pipes ("CP' prefix) and complex fue pipes
("XP" prefix). If asngle unit feeds multiple stacks, the stack values are combined and listed & the unit leve.
Any ID liged in the “ Associated Stack” column that does not contain any of the aforementioned prefixes
refersto an individud unit.

NOTE: Table B1 displaysboth the average NO, emission rate (Ib/mmBtu) and the NO, mass emissions
(tons). Under the Acid Rain Program facilitiesare only required to report the average NO, emission rete.
Asareault, the NO, mass emissons values contained in the table were ca culated by weighting the hourly
average NO, emissionrate (Ib/mmBtu) by hourly heet input (mmBtwhr) and the operating time, and then
dividing by 2000 to convert the resulting vaue to tons.

Table B1 dso contains six columns that provide descriptive information (in a coded format) about each
Unit ID liged. These columns are labeled SO, Phase” "Status” “Bailer Type” "Primary Fud," "SO,
Controls' and "NO, Controls," and their associated codes are described below:

SO, Phase describesthe Acid Rain Program "phase" classification for each stack or unit. The phase codes
are defined asfollows:

Pl Phasel, Table 1 unit (263 units)

P15 Phasel, Non-Table 1 unit (e.g., aPhasell unit that eected to become aPhase | subgtitution unit
or compensating unit for a Table 1 unit as acompliance option in 1998, or a unit that opted-in to
the program for 1998)

P2 Phase Il unit

Status describes the operating status of each stack or unit. The tatus codes are defined as follows:

DF  Defered unit, did not operate in 1998 (typicaly has been in long-term shutdown since before
1995), but is affected under Title IV

RE  Retired unit

FU  Future unit (planned or under congtruction), will be affected under Title IV when operationa

NO  Non-Operating unit, plant did not operate during 1998

N New Non-exempt (new to the program and may not be operational — next stage beyond FU
(future))

Blank Operationa (no permit exemptions), affected under Title IV



Fuel describesthe primary fud used by each unit. The fud types are:

Coadl

Oil

Gas

Diesd

Wood

R  Primary fue type was not reported for the Unit ID

ZSOU®OO0

Boiler Type describes the type of boiler used as of the end of 1998 for the Unit ID. Boiler Type
codes.are defined as follow:

AF = Arch fired

C =Cyclone

CB = Cdl burner wdl-fired

CC = Combined Cycle

CFB = Circulating fluidized bed
CT = Combugtion turbine

DB = Dry bottom wall-fired
DTF = Dry bottom turbo-fired
DVF = Dry bottom vertical-fired
O = Other

S = Stoker

T = Tangentid fired

WBF = Wet bottom wall-fired
WBT = Wet bottom turbo-fired
WVF = Wet bottom vertica-fired

SO, Controlsdescribesthetype of SO, control technology (scrubber), if any, reported as ingtdled as of
the end of 1998 for the Unit ID. Facilitiesemploy these controlsin order to assist or assure compliancewith
SO, emission requirements under the Acid Rain Program or other regulatory programs. The control codes
are defined asfollows:

DA  Dud dkdi

DL  Dry lime FGD (flue gas desulfurization)
MO  Magnesum Oxide

O Other

SB  Sodium based

U Uncontrolled

WL  WetlimeFGD

WLS Wet limestone

Blank No information reported for the Unit ID



NO, Controlsdescribes the type of NO, control technology, if any, reported asingaled as of the end of
1998 for the Unit ID. Facilities employ these controls in order to assist or assure compliance with NO,
emission requirements under the Acid Rain Program or other regulatory programs. The control codes are
defined asfollows:

CM  Combustion modification with fuel reburn
LNB Low NO, burners without overfire air
LNBO Low NO, burners with overfire ar
LNCB Low NO, burner technology for cell burners
LNC1 Low NO, cod and overfireair option 1
LNC2 Low NO, cod and overfire air option 2
LNC3 Low NO, cod and overfireair option 3
O Other

OFA Ovefirear

SNC Sdective non-cataytic

SNCR Sdective non-catalytic reduction

SCR Sdective cataytic reduction

U Uncontrolled

Blank No information reported for the Unit ID

TableB2 provides Plant-Level summaries of the 1998 SO,, NO,, CO,, and heat input databy state. The
resulting totals for each plant are represented and state totals are represented after each state listing.

TableB3 provides State-level summaries of the 1998 SO,, NO,, CO,, and heat input datafor coa-fired
units. Theresulting nationd totas for cod-fired units is presented at the end of the table.

TableB4 provides State-level summaries of the 1998 SO,, NO,, CO,, and heat input datafor non-cod-
fired units. The resulting nationd totas for non-cod-fired unitsis presented at the end of the table.



